metabolism [11] . (3) D-Ribose and ribosylated proteins are more cytotoxic than D-Glucose and its glycated products both in vivo and in vitro [12] ; (4) Alzheimer's disease is regarded as the 'type 3 diabetes' which is correlated with imbalance of energetic metabolism [13] ; (5) oral administration of D-Ribose induces memory loss and anxiety-like behavior, similar to the symptoms of AD patients; (6) D-Ribose-gavaged mice display AD-like symptoms without abnormal phenotypes of altered fasting blood D-Glucose levels, glycation (AGEs), increased body weight, reduced muscle strength, and impaired motor ability and co-ordination; (7) according to the definition of AD which is an age-related acquired disease except for very rare incidence of the genetic frontal-temporal dementia [14] , risk factors in vivo and in vitro are important in the progression of AD, for instance an imbalance in energy and substance metabolism [15] ; and finally, (8) oral administration of D-Ribose to mice, rats and other mammals is very conveniently performed with a highly reproducible phenotype.
SUPPLEMENTARY METHODS

Gavage procedure
The gavage procedure was performed by professional workers in the animal house of Institute of Biophysics, Chinese Academy of Sciences. Grab the skin over the mouse shoulder firmly with the thumb and middle fingers, stretch the head and neck with the index finger to make the esophagus straight. Direct the ball-tip of the feeding needle along the roof of the mouth and toward the right side of the back of the pharynx, then gently pass down into the esophagus and inject the solution. No resistance should be felt. When being sacrificed, mice were first anesthetized with 10% chloral hydrate and then perfused through heart with at least 50 ml saline per one mouse, for eliminating blood from organs. After that, the organs were fetched out. All The subsequent steps were as done for Western blotting.
For dot blotting, 5 µl of each tissue lysate was spotted to the NC membrane. After the membrane was air-dried for about 10 minutes, it was incubated with 5% skimmed milk, followed by the same procedure as Western blotting.
ELISA
Hippocampus and cortex tissues were first lysated using lysate buffer (P0013, beyotime, China). Protein concentrations were quantified with the BCA Protein Assay Kit (Pierce, Rockford, IL, USA). Aβ1-42 was quantified in hippocampus and cortex samples using Aβ1-42 ELISA kits (TSZ, USA) in accordance with the instructions of the manufacturer. Briefly, the samples were added to the wells precoated with purified mouse Aβ1-42 antibody. After incubation for 30 min at 37C, washing buffer was added to every well, still for 30s then drain, repeat 5 times, dry by pat. Then add HRP-conjugate reagent to each well, incubate for 30 min at 37C. After washing for 5 times, TMB substrate solution was used to develop color for 15 min at 37C. At last, stop solution was added to each well to stop the reaction (the blue color change to yellow color). Read absorbance at 450nm after adding stop solution and within 15min. Calculate the Aβ1-42 concentration according to standard curve.
Immunohistochemicaly analysis
Immunohistochemical staining for pT181, pS214, pS396, AT8 and Aβ 1-42 was performed as described. Mice brains were immersed in 4% paraformaldehyde for 48 h immediately after they were dissected. After fixation, brains were embedded in paraffin blocks. Five-m thick sections were processed for immunohistochemical analyses. Deparaffinized and rehydrated sections were incubated in Target Retrieval Solution at 95C for 30 min for enhancement of immunoreactivity and then permeabilized with 0.3% H 2 O 2 in absolute methanol for 10 min to block endogenous peroxidase, followed by incubation in 10% normal goat serum in PBS at room temperature for 30 min. The specimens were incubated overnight at 4C with anti-pT181, antipS214 anti-pS396, AT8 or anti-Aβ1-42 antibody (Abcam, UK) solution diluted in PBS. After washing with PBS, sections were incubated with biotin-labeled secondary antibodies (37C, 1 h).
The immunoreaction was detected using horseradish peroxidase-labeled antibodies (37C, 1 h) and red staining was visualized with an AEC system (Zhongshan Goldenbridge Biotechnology, China). Slides were lightly counterstained with Harris' haematoxylin and mounted with GVA aqueous mounting medium (Zhongshan Goldenbridge Biotechnology, China) for observation by light microscopy (Nikon Optical, Japan).
Detection of brain D-Ribose and D-Glucose in brain by UV-HPLC
D-Ribose and D-Glucose were measured as described previously [16] . The brain was quickly dissected out and 0.1g brain was homogenized in 1 ml lysis buffer immediately. Then, 3 ml acetonitrile was added and vortexed vigorously for 30 s before centrifugation (12,000 rpm, 4°C, and 10 min). The supernatant was layered and 0.4 ml lower aqueous phase was pipetted into 
